Vasopressin-induction of cyclic AMP in cultured hippocampal neurons.
We investigated the influence of AVP on the induction of the second messenger cyclic AMP (cAMP) during early hippocampal neuron development using cultured hippocampal neurons. Results of those studies revealed that in cultured hippocampal neurons AVP-induces the formation of the second messenger cyclic AMP (cAMP). AVP-induction of cAMP is dose dependent and displays an inverted-U shaped function. Maximal AVP-induction of cAMP accumulation occurred following 15 min of exposure. Results of peptide specificity studies indicated that the vasopressin receptor expressed in cultured hippocampal neurons is pharmacologically promiscuous in that vasopressin metabolite peptides, oxytocin, a V2 receptor agonist and antagonist can all induce the formation of cAMP. In marked contrast, [Phe2,Ile3,Orn8]-vasopressin, a V1 receptor agonist, did not induce cAMP formation. The expression of the cAMP-linked AVP receptor is transient with maximal functional expression occurring between 3 and 4 days in culture which recedes by the fifth day in culture. Because the peptide specificity of the cAMP-linked neural AVP receptor is unique, relative to all other AVP receptors studied thus far, we suggest the term V2b receptor to indicate the distinction of a third (3) type of AVP receptor which is expressed during development (D) of hippocampal nerve cells.